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In 1994 LEe voice messaainl danand in the U.S. exceeded 6 million subscribers. Voice

me5uaing, alona \\ith on-line information services, has been the great success SlGry ofenhanced

services offered in the pull5 years. The average monthly price of lEe voice messaai.n& service

in 1994 was approximately 58.00. We now consider lost welfare, asking the question of how

much voice messaging would have benefitted consumers in 1988 if the FCC and MFJ delay had

permitted voice messaaiIli to be introduced in the mid·1980's. Initially, we will assume that in

1988 voice messa,ing would have accomplished the same c:onsumeJ penetration at the same price

in 1988 as it actually did in 1994. To make the calculation coITeSpOnding to Fiaure 1, we use

the estimate of the voice messagina demand curve, delCribed in Appendix A. The main

parameter of the demand curve is the estimated price eLasticity of ·1.10 (standard error" 0.31).

To make an exact estimale of the lost consumer welfare we use the formulae which arc given in

Appendix A to this paper.22

For the initial case of similar demand and price in 1988 as 1994, we estimate the lost

consumer welfare to be S5.7 billion (in current 1994 dollars). Thus, each residential and small

business customer lost approximately S44 per year in consumer welfare for each year that voice

messaging was delayed, which demo:nstra1eS the extremely hiih costs of regulatory delay in the

introduction of nev." telecommunications services. Note that the economic efficiency loss to the

U.S. economy was even larger than this calculation ofSS.7 billion becauu the calculation ianores

the contribution from voice messaamg services to the joint and common costs of the BOCs and

the further effect that the contribution has in decreasiq other telecommunications prices.:J The

delay caused by the FCC and MFJ prohibition cost each voice messaging user on aVC!'aie about

S946 usina only the lost consumer's surplus.

Now suppose that the FCC had not delayed, but instead bad allowed the BOCs to provide

voice messaaing service in 19&8 on an integrated basis. For illustrative purposes, suppose that

regulation had been highly imperfect and that the BOCs had impeded competition. We "'111

~J. Hausman, "Exact Consumer's Surplus and Deadweiaht Loss," American Economic
Reyiew 71 (1981).

DIn fact, the FCC's rules "over allocate" cenain costs to WU'Cplated services under Part 64
accounting rules.
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assume in this scenario that price would have been miller by so percent, corresponding to an

increase from PI to P3 in Figure 2.~ COIlSumef'S surplus would decrease by 5229 million.

However, the FCC regulatory delay and the MFJ prohibition still cost consumers $5.4 billion in

loSt welfare in 1993. Thus, these calculations, which are summariz.ed in Table I, demonstrate

the very larae losses in consumer welfare caused by regulatory delay in the introduction of new

goods.
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Table 1: Estimated Lost Consumer Welfare in 1988 Due to Voice Messaging Delay
(1994 Dollars)

Sraario
1. Similar to 1994
2. Higher price

Penetration
1994 level
1994 level

ASSM Price
1994 price
50% higher

LOjt Welfare
$5.7 billion
55.4 billion

As the estimates in Table 1 danonstrate, regulatory delay or regulatory prohibitions on

the introduction of new goods and services in the U.S. economy can have an especially large

negative effect on eooDOmic welfilrc. Billions of dollars oflosses to the U.S. economy can occur

for each year of delay in the introduction of a new service which consumers will value and

purchase. once the service is available.

This result follows from an elementary principle in microeconomics that, even in the most

extreme case, a monopolist ~teI sianificaDt consumer welfare wheIl it in'lJ'OCiuces a new good.

The economic reasoning is an important factor in the result that patents are awarded for 17 years.

In the current situation where structural separation may lead to the outcome that new enhanced

services are not introduced, the result could well be billions of dollars of lost conswner welfare

ane! even greater losses in economic efficiency to the U.S. economy.

340fcourse, this hypotbetic:al outcome would have been extremely unlikely given the possible
substitution of CPE-bascd S\1bstitutes tbrougb either PBXs or home answering machines.
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C. COPIUIPCt Loges from Pdav in Te1cq>mmunicotions Services
Not Currently Beine Offered

FCC and state regulation tOgether Vlith the MFJ prohibition on "incidental" inlerLATA

$elVices.~ intcrLATA service used to supply on-line senices such as videotex or voice

messaging. has deterred the imroduction of new telecommunications services by the BOCs.

Usina these examples of \UJDCCcssary restrictions. we demoDstrale that regulatory delay creates

very large potential losses in con.swner welfare. We now calculate tbe cost in conswner welfare

of these regulatory prohibitions and delays using survey data collected by the Pennsylvania PUC

and another survey conducted by a BOC, SBC. We use the same methodology to compute the

losses in consumer welfare that we use above for calculations for voice messaging. \\1lile the

future prospectS for any new good or service are uncertain, these calculations demonstrate how

large the losses are across these potential services. If only a few of the services prove to be

successful, consumer welfare in the U.S. will increase significantly if the regulatory restrictions

that inhibit the in1roduction of DeW sel'\iccs by the BOCs are reduced or eliminated.

(a) PSiPDn1Y'nja puC Study

We use data developed in a survey conducted for the Pennsylvania PUC in a 1993

study.:s The study considered bcncfit$ to citizens of Pennsylvania from expanded

telecommunic:ations services. When we calculate gains in economic welfare, we do it on 8

Dalional basis usina the PamsylVlDia PUC data to make natiODwide estimates. We only consider

enhanced (infonnation) services which were induded in the Pennsylvania PUC study.

1. RcsidmJiaJ Customers
The fUst gel'Vice we consider is expanded information ~ces. These are the type of

advanced information services which would permit increased working at home. While the BOCs

are currently pennitted to provide some information services, they are hampered by federal and

state regulation, as well as the MFJ. About 47 percent of the respondents in the Pennsylvania

2SSK Dcloitte aDd Touche, DRIlMcGraw Hill. Pmp'Y1vania Telecommunie;uions
Infrastructure Study. vol. III r.vw. 1993).
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PUC study stated they would buy advanced information services, with the meAD amount people

weze~g to 'pay beina $13.41 per month (p. VI48). Calculation of the gain in economic

welfare from these information services is $20.4 billion per year. Even if the subsc:ription rate

were only half as 1ar&e as the survey predicts, the increase in consumer welfare would still be

about $9.9 billion per year. Thus, the welfare gain from provision of information services which

would pennit increased workini at home is substantially greater than the gain from voice

messaging which 'we estimated. above, because of t.'le higher demand for these types of

information services.

Another new service which received a high value from' consumers in the Pennsylvania

PUC stUdy is distance leamina and medical services by telecommunications. The amount in

incrcued economic welfare is in the range of $40 billion per year. Therefore, for the two

services from the Pennsylvania PUC study, the total increase in consumer welfare is aboutS60

billion per year. On a per household basis the amount is in the range of $600 per year. Thus,

introduction of new telecommunications services currently detcrrc:d or prohibited by r;;iulatioo

would lead to a significant gain in economic welfare for U.S. households.
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2. SmAll BuaiDlC$S Customtts

We DOW consider services desiened for small- and medium-businesses. Note that we only

calculate the direct increase in welfare using the derived demand for these services; we do not

consider welfare iDc:reases from inaeased employmcI1t or competitiveness of these small

businesses. We calculate eains in economic welfare using the derived demand approach for these

telecommunications services.

Interest amona small businesses in advanced telecommunications services was vel")' hiih
in the Pennsylvania PUC study. ODe service that small businesses responded would beqwte

useful is database WJe. These responses are consistent with peatly increased interest in usaae of

the 1Dtcn1et and on-line services such as Compuserve. In the Pennsylvania PUC study, 68 percent

responded they would buy -the service at M average payment of $16 per month, £ncreased

economic welfare from this service is $8.9 billion per year; even with a subscription rate of only

half of the survey response, increased economic welfare would still be $4.4 billion per year.
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(b)SBCStum'

SBC cOnducted a study in 1994 for advanced services. Here we use the results of the

SBC study. The SBC study allows estimation of discrete choice models which we use in the

consumer welfare ea!cuJations. We fiDd estimates of gains in economic welfare in a similar range

to the pins which we estimated above from the Pennsylvania PUC study.

As an example of a service for small- and medium--siud businesses, we consider a fax

overflow service. This service would allow reception of an ~ming fax messaae when the

business' fax machine was in use. When the fax machine ceases being in use, the messajc would

be sent to the fax machine, or it could be rerouted to a PC which had the software to pennit

printing of the fax. The Bain in economic welfare as measured by the derived demand for this

service is approximately $1.4 billion per year. Even if the subscription rate were only half as

large as the survey predicts, the increase in eccnomic welfare would still be about $680 million

per year.

Thus, for both residential consumers and for small· and mectiwn-siz.cd businesses, BOCs

could offer numerous new services if the services were not prohibited by regulation. The losses

in economic welfare to the U.S. economy total in the billions of dollars per year. Furthermore,

much of new job grO\\th occurs in small- and medium-sized businesses. If these businesses had

advanced telecommunications services. which many large businesses currently use, small- and

medium-sized businesses would be more competitive. The overall pins to the economy when

the increased employment and iDcreued competitiveness are accounted for would likely be

several times larger than the billions of dollars in gains that we have estimAted

D. Potemia.l Loss in Other Consumer Benefits
The losses from delay or complete withholding of new services from the market, while

clearly the larpst cost of restrictive regulations, are not the onI)' harm done to consumers. The

trend in telecommunications markets is for providers to offer a ranae of services in an intearated

fashion - one-stop shopping. lDdoed, a recent article c.haracterized current regulation as

anachronistic in that it prevents customers from getting services on the basis that they want.
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"Amid all the rhetoric about telecommunications rtform, yOlJ don't hear much about
bundlina. But this poorly uudmtood rule bannini carriers from packaging equipment and

. tariffed services under a single price tas is gettina: increased lJQ'111iny from critics, who
call it an anaehrooism. They say that the bundling rule is a replatory sttaiihTjaclc~tthat
makes it unnecessarily diff't<:ult for users to get integrated network solurio~. ,,26

While the reference to the bUDdling restriction quoted above refers primarily to large business

customers, tbt general principle applies in all markets. By making it more difficult to obtain

services, regulation can cause a real loss in conswner beDCfits.

Some indication of the magnitude of these losses is provided by conswner research for

other products. We are a~ve of studies in which the ability to obtain services from a smile

point of contact is one of the most important factors in how consmners choose their

telecommunications services. For example, a recent aellSouth study indicated that the ability to

provide one·stop shoppini gave intcrcxchange carriers (IXCs) an advantage that is worth a

substantial proportion of price.-n

In summary, while smaller than the effects of new servi~. which generate welfare

benefits that are a multiple ofcurreat expenditures, t!le convenicIl(;C ofon~stopshopping confers

CODSUIIler benefits that are a substantial f.Taction of expenditures. Measures which artificially

constrain the offeri.n& of this CODvenience can be costly indeed. For example, if the convenience

of one-stop shopping is valued by conswncrs at 10 to 20 percent of price, which is a very

conservative estimate compared to findinp for other services, the cost to society of denying this

benefit to BOC consumers would be in the SSO million - $100 million eal:h year.

UOavid Rohde. "Canier Deals Raise a Bundle of Questiocs,.. Network World. Feb. 1995.

2'Testimony of Arthw' T. Smith on behalf of Southern Bell, Docket No. 93033O-TP (Fla.
P.S.C. July I, 1994). This prefereDce for one stop sboppiDa even cuts across cultures. In a study
of JaplDe5e consumers, we estimated that the ability to obtain calling services from a single
provider was worth about 14 percent of the average price. Timothy). Tardiff, "The Effects of
PresubscriptioD and Other Auribuus 012 LODj-Distance Carrier Choict." Presented at the National
Teieoom.'Dunications Forecasring Conference. Boston, t-..1A, May 1994.
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E. Total CONlIIlleJ' Welfare Loss

Consumers and bl.lSinesses gain larie amoWlts of economic welfare with the introduction

or new goods and services in the U.S. economy. To date, the ecooomic cost of me prohibition

of introduction oftbese services by the BOCs has DOt been analyzed. Our estimates, summarized

in Table 2, demonstrate that the losses to the U.S. economy are most likely in the range ofSSO­

5100 billion per year. A welfare loss of this si2e is about 1-2 percent of U.S. gross domestic

product. The experience in voice messaging and cellular telephODe service is being repeated as

interested panies attempt to gain an advantage from prohibition or delay of BOC provision of

new services. The loss to the U.S. economy is silOificant.2.I Funhermore, the loss to small­

and. medium-sized businesses, which provide a substantial fraction of new jobs in the V.S.

economy. is also important. Overall. continued removal of regulatory restrictions on the

introduction of new services v.ill lead to significant gains to consumers. small businesses. and the

U.S. economy.

Table 2:

Scryice ty;pe

Economic Welfare Losses Per Year From Delay in New Services

~ or BusiAcp Welfare koss

1. Advanced information services

2. Distance leamina and medical

3. Databue access

4. Fax overflow

Residential

Residential

Business

Business

520.4 billion

$40.0 billion

$ 8.9 billion

S 1.4 billion

570.7 billion per Year

V. DiSOCODOmies from Structural Spralion

The bulk of the enhanced se:rvice revenues for the BOCs are aeDel'Bted by voice messaaina

services. Currently. these services are provided on an iDleif8ted basis with other LEC services.

~'Hausman; 1994a.~, estimated that the cost of delayme cellular telephone services was
about $25 billion annually.
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We have estimated the increase in unit COsts of voice messagittg that strUCtUral separation would

impose from studies performed by two BOCs. i\J.tboUih these stUdies employed separate

approaches and assumptions, the coaclusions were quantitatively similar: strUCtural separation

would increase unit costs by about 30 peroent.Z9 Assumini tba% the services were still economic;

to provicie, such cost increases would reduce economic efficiency by at least an average of $100

million per year.

A. Bell Atlantic
Bell Atlantic compared cash flows over a 10 year period (1995 to 2004) for their cUtTent

operation and (or a structurally separated subsidiary. Based on these cash flows. we estimate that

strI1Ctural separation would increase the cost of enhanced services by about 30 percent of price.

Bell Atlantic expects that struetura.l separation would have two major impacts On revenues and.

costs: (I) establishing separate sales channels would diminish the effectiveness of the marketing

of voice messaging, resulting in a decrease in volume relative to the current (business as usual)

arrangement and (2) additioDll oue-time and onloin& costs would be entailed in making the move

and separating the operations, including inc:rea.sed advertising to offset the loss of an effective

nwketi.ng channel. Consequently, revenues would decrease and costs would increase. In effect,

there are three types of diseconomies in the COst study: capital costs that are fixed over the

relevant volwncs, extra out-of-pocket costs associated with the separation, and reduced

productivity in producing the outpUt.

Our analysis proceeded as follows. First. we calculated the net present value: of revenues

and total costs, usina the FCC's prescribed rate of return of 11.25 percent.)O Next. we

~nder different sets of assumptions, the estimated cost savinas from Sll"UCtural intearation
could well differ.

»rh.c results are not very ICDSitive to the discount rate. For example. 1be changes in the unit
costs reponed below change very little when a discount rate of 8 percent is used.
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calculated the cost per Wlit of revenue for each of the t\\·o cases. J1 The results appear in the

table bcl~w.

Business as Separate Sub Change
Usual

Present Va1ue of $973 Million $696 Million (28.4%)
Revenues

Present Value of $713 Million $717 Mill33 (7.3%)
Cosf2

Cost Index 0.79 1.03 (29.6%)

1be outcome that cost exceeds revenues in the separate subsidiary case means tMt voice

messaging has a negative cash flow. That is, if Bell Atlantic were making this business decision

anew 'A-ith a separate subsidiary requirement, the service miiht no, eVen be offered. The resulting

losses to customers are lari~ as we previously demonstrated.

B. US Wes

U S West's study explicitly identified the extra costs that struetuca1 separation would

impose. These costs included both one-time and ongoing costs, both of which are wmccessary

ifvertically inteIfIled provisioning remained in effect. These additional costs would increase the

cost of enhanced services by 30 percent, as we detail below.

31Becau.se Bell Adantic assumed. the same prices would prevail in both cases and that the mix
of voice messaging services would remain the same, the revenues are equivalent to a quantity
iDdcx. Therefore, cost divided by revenue can be interpreted as a unit cost.

32The "business as usual" cash flow includes payments to the reiUWed pan of the business
UDder Part 64. We removed these costs, because they are transfer payments, rather than true
incremental costs.

J~ote WIt 12tI! COSlS are less in this case, but that output bas decreased significantly
compared to the business as usual case. On a per subscriber basis, (average) cost has increased
by 29.6%.
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u s West'S Study assumed that strUctural separation would require acquirini and

equiPPiDa a DeW building to house persoamel that are currently shared with other non-en.ianced

services. In additio~ the equipment now loeated in cennJ offices would have to be relocated

to new facilities. Thus. structural separation produces large and measurable diseconomits of

scope.

Our approach is to quantify the increased cost caused by stnICtural separation as a fraction

of the revenue US West expects. We use a 10 year SOldy life and a 10 percent discount rate.

Because of differences in taX trea1ment. we use three different categories of cost increases.

CJpiW Costs: US West estimam that rclocatina administration personnel to a different

building would require $36 million in one-time capital costs. These costs consist of equipment

(computers, phones, and the like) and furniture. Depreciation associated with these expenditures

is tax deductible, but the capital expenses themselves are not.)4

In order for the costs associated with capital to be recovered. the present value ofpre-tax

revenues would have to increase by more than the Pre5el\t value of the capital ex.pense .- while

the depreciation taX beBefit red\JICCS the size of the capital expenditUre, the fact that this charge

bas to be recovered in after-we. dollar increases the required revenue by even more. We estimate

thaI pre-tax revenues would have to increase by $41 million (in present value) to offset the capital

expenditureS.

One-Time Expenses: U S West estimates that. structural separation would require $60

million of one.time expeDSCS. These charges are for the most part associated with the labor

required to equip the administrative building ($8 million) and reltx:a!e the enhanced services

34Precise ca1cuJation of the depreciation tax benefit would require detailed information on the
types of cquipmeD.t aod their tax depreciation lives. As a simplification, we have used straight
line depreciation over the 10 year sr:u4y Ufe. At a 10 percent discount rate and a 40 percent tax
rate, the prCSCDt value of the tax depreciation benefit is about 2S percent of the capital cost.
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facilities (553 million).s, For tax purposes, these expenses are deductible in the year that they

are iDcWTed. Therefore. revenue would need to increase on a doUar·for-dol1ar basis to recover

these expenses. We assume that these ooe-time expenses are incumd in 1996. The prescot .....alue

(in 1995) is, therefore, about $56 million.

Annual EXPenses: These expenses include the annual lease for me adminiSlration building

($13.5 million) plus oogoin, cxpeuses related to the relocated facilities ($18 million).36 The

present value of these expenses over the 10 year study life is about $194 million.

ToW Costs: The present value of capital, one·time. and onaoing expeoses is about $292

million. This is the sum of the present values of lhe capital costs ($41 million), one-time

expenses ($56 million), and ongoing expenses ($194 million). Therefore. ongoing expenses

account for about ~'o-thirds of the added costs.

Rcvenue~ usWest projects that enhanced se1"\'ices revenues will grow 8! a rare of about

10 percent annually throuah 1998. We extended this ra1e to the end of our study period (2005).

The revenue projection grows from about S95 million in 1995 to about $250 million in 2005.

The present value of these revenues is about $960 million. Thus, the cost increases produced by

structural separation are over 30 percent of expected r~enues.37

We view this estimate as comcrvative, because it does not 8t.e:ount for the decreased

effectiveness ofmarketing WIder structural separation. Because LEe business offices would no

longer market enhanced services, a cost-effective sales channel would be closed off. Thus, U S

HA 1990 U S West study estima1:ed that the equipment relocation expenses would be about
$44 million. We have increased this estimate b}' 20 percent to account for inflation between 1990
end 1996 (the year in which relocation is assumed to OCC\ll).

JelApin, we adjusted the $15 million in annual expenses from the 1990 U S West study to
account for inflation.

S7This percenta&e is not very semitive to the discount rate. For example, at 8 percent, the
additional costs are 29 percent of revenue, and at 12 perccn1, these costS are 32 percent of
revenues.
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West would incur the additional cost of either increasing marketing expenses b)' employing less

effective sales cbanoels and/or facing reduced revenues over which to recover the increased costs.

VI. Swnroarv and CoQCtusions

R.equiring structural separation for the BOCs' enlumced services would impose large costs

on both consumers and the SOCs tbcmsclves. New products and services may simply Dot be

offered to consumers if suuctuIal separation is maDdared The loss to consumers from

withholding such products can well be in the tens of billions of doUars annually. Even if the

products were still produced. costs would be higher, on the order of S100 million annually for

BOC voice messaging servias. Finally, struettlral separation inconveniences customers by

denying them the benefit of one-stop shopping. Such integrated buying is a iI'0win& treod in the

industry and customers. as well as BOCs, are banned by selectivcl)' withholdini this ability from

the BOCs' enhanced services.

In cootrast to these clearly identified and large losses, the benefits to competition from

replacing non-structural safeguards with structural separatiOl1 is problen:aatic. The robust markets

for enhanced serviccs strongly SUUest that anticompetitive behavior is absent, and the ONA

processes themselves seem to be conducive to non--discriminatory network access at prices that

do not disadvantage unaffiliated providers. On these grounds. we condude that the costs of

replacing non-~tural safeguards with sttueturaI separation far exceed my benefits to

competition tbaJ: could cODCeivably arise.
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(1) Formulac for Cgnu:ur Welfare Calculations

To estimate the overall effeet on consumer welfare. we use an ex.."t consumers surplus

approach usin& the expenditure fuDction for the log linear demand curve. 1. First. we use the

expcnditLlre functiOD calculated in Hausman (1981), equation (23)31:

t (P,U> • [(1-&) (i +ApI.a/(1+s»)11(1-6l (1)

where A is the intercept of the demand curve, Cl is the price elasticity, and S is the income

elasticity estimate. The compensating variation is calculated from equation (1) where y is income:

{<1-&) }1Kl-')CV. - y-& [p.x -pJ J + yOel) - Y
(1"«) 1 1 v-O

(2)

The compensating variation is used to calculate the effect of price chaDaes OD consumer welfare.

For the case of a new good. the expenditure fuActiOD &om equation (1) is used to

calculate the compensated (Hicksian) demand curve, and the "resef\'aDOO" or "virtual" price is

calculated; sec Hausman (1994).39 This price can be used in the expenditure function of

equation (1) to calculate consumer's sUJP1us from inttoduetion of the new &ood.

UJ. Hausman, "Exact Consumer's Surplus and Deadweight Loss," American Economic
Review 71 (1981).

19J. Hansman, "Valuation of New Goods UDder Perfect and Imperfect Competition," MIT
Workina Paper (JuDe 1994).
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(2) Economttric ResultS for Vpice b4M~ini

Da%a on demand for BOC voice messaging was available for 14 states over a 4 year

period, 1991-1994. A loa-1Oi demand specification, consistent with the consumer welfare

methodology developed above, was used. Fixed effects for each state were included, as well as

sw.e specific time trends to allow for the gro'Wth in demand of voice messaaing as potential

customers become increasingly aware of the service. To acCOUDt for potential joint endogeneit}·

of demand and price, we use the Hausman-Taylor (1981) approach of prices from different

markets as instruments for prices in a given market-40

The model fits quite weD, with the Standard error estimated to be 0.042.4
' The estimated

price elasticity is -1.10, v.ith an asymptotic standard error of0.31. Thus. the estimated t·statistic

is 3.55, which indicates quite precise estimation.

4OJ. Haus:ma!1 and W. Taylor, "Panel Data and Unobservable Individual Effects."
~nometrica (1981).

'lin tenns of an R1 measure for ID OLS regression, the R2 would be 0.999, although this
measure is not appropria1e for an instrumental variable estimator.
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1.cob MancW: Ucaare for ..~ Socitty, 1911
AmeftCID Ac~ of Arra _ Sc*,*. 1991.

1992­
1979­
1976-79
1973-76
1972·73

1916-17
1982-13

1961-70

MASSACKUSE'17S 1NSTIlVI'E Of TECHNOLOGY
10M pd .r.u. $, Mt.rJMa14 Pmt'repr
Pmt'tS!9"J p.wsp.t gf iemPTiss6.-br'-eL pg.eg, 0{ EpopomjPl
Ad.,· PmfpgQL npsrret gf fenwiCiY-, Ssho'u p.rv.rs gf fAgnomjq

VlSITING APPOINTMENTS:·
YiaisiDl Pmf=v. Hamnl I.ON sq.ool
yjljtjng Pmfwor, Hal'Vlnl Unjvmjty P!5?!nne' 9f EconomiCli

V,S. ARMY. ANCHORAGE. ALASKA
(;Qr;g& of En&Wco
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~a" EdiCOt. BeU ''''"''' gf Esmmpiss, 1974-1983
AAocia,. Edi&ar, BaP4 Joyrml of 'f.qmmiCl, 19&4-1988
AIIociato Editor. Bwgmetri5l, 191&-1987
bviowor. MMheMie' JkMm, 1978-1980
Amtric:aD Edie«, Bpyj.. pfBspgpje StWtito. 1979·82
AIeociate Editor, lqumtJ of PttbIjs Esoppmiq, 1982­
A.wciaM J:.ditor, IQlllPll of""Wgpwrics, IStIS·1993
MIIIlber of MIT CeDtet for EMraY at &viroa.mlatal Policy a-rch, 1973­
RMeudl MIociale, fl:aDcDa1 Bureau of~c:a-rch.1979·
Member. Am.tricaD $&lCi1lica1 Associ&:iOG Comminee OIl ButIY Statistics, 1981-1984
Special Wimess (Muw) for me Hoaorable Joh!l R. Batt.els, U.S. Disuicr Coan for tho
Eastma District of New Yoct :za Carter 'IS. Ne:ws4ay• Inc,. 19&1-82
Membor of Govomor'll Advisory Council (MISIICGlIletts) klr Rev.~ &I1d Ta.utiO!l.

198+1991
M...., CoIDlDi.ueo OIl Na&ioDal smtiRics, 1985·1990
Member, Nmaaal Academy ofSocial~, 1990­
Member. CommiUlllt to blvilc U.S. TAde Staa;..ac. 1990-1992
Dincfoc. MIT TRocrIftIImicaQoaa Ecaoomics Research Procrazn. 1988­
BoutS of Di1'ectors. '1'beIIas lDstiloro, FraDcc Tclocom UDiwniIy, 1988·
Member. Coa1'enDct 0Il1Dcomo and Wealth, Na.r:iOD&1lweau of ECClDOIDic~ 1992-

PUBLICATIONS:

L f&lmmnetrics

-MiaimI.&m MMD Square Em_tors aat1ltobust R.e,reuica•• Q!f9'd luUetjrJ of Statilrie. April 19'74,

-WiDialum DiIcaDoe IIld M'uiDlm UttlibDod EcimeeioD of SCnIccwal Nodels ill~,• delivered at
the EuropeG~ eoa,rc.. ar-oble: Aupa 1974.

·Pul).Imormaaicm~ Variable &tim·tic. of Siamlt&lleous EqutiClD Models.'~i Qf Economic ID4
Sgci&l Mwyzpwlt.~ 1974.

"E«iJM'ion aDd I!afenDoe iA NcmIizaear StNcIW'al Models,· "'DR'ls of EooQomic pd Socill MM,U:emegt, wUh
E. Bc:mdt, R.E. HaJJ, cd I.H. Hall, October 1974.

•A:ca IAStIWIlCGtIl VIriab1c Approd. to FuI1·IaformaliaD Eszimat01'S ill LiDear aDd C.uin NonIjnou
EcoanP"Cric Models,· ¥&QllQlllCjea. Way 1975.

·SimnltllllOU Equaboai \Vim ErTan ill Variables,· ddivered at Winter :&oaomdric MeetiDas, Su FtlD'iaco:
Decemba' 1974; pgblisbed ill hlmMl pi &oppmetrjes S. 19n. pp. 319-tOl.

·SocW &periaMlDcatica.T~ Diaribulialu, 1I1~ EfflciOllC Eai~, • delivCRd at the World
~ric Cozl'fel5. TOlQDIO: AMp 1975; EcopolDltrica. with o. WiM, JUDe 1977.

•A CoDditiollal Probic Model for QI-lnativ. Cho&c.e, • delivered &I World EooDometric CoAJ:I'llIIli. TotOQto:
ADJUSt 1975~ MIT Worm, Pa90r 173. April 197ci; Ewnome!rica, with D. Wise, March 1918.
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"Speci&.l:iola TtIU in icoDomtcricI." MIT 'WorkiDI Papc 185, lUDe 1976; Econgmctriet. 1978.

"NOIl·R·acJom MiMinl Dasa.. " witIa A.M. SpIIIIC6. MIT workiDI Paper 200. May 1977.

"Attri&ioa liM illEx~ aDd P.-f DaIa: The Gary I:Ic:oma M·j!!CarlAnNt :ExparimllGt." with D. Wi.ie.
J.F. J:ezmedy School WOItiD, Paper. May 1m; EconometricA. Jaaaary 1979.

"MilUI Data aDcl Solf Se1ccUoD ill Lqe Paaels. • with Z. Orilla- &Ad S.H. Hall. lWvatd Ecoaomics
~t WorkiD, Paper. AulUSt 1977; dolivetecl at INSEE ~ereoce OIl PaDcI Dala. Paris: AupIt
19n: Annates de l'U.;sEE. April 1978.

·santificacion on Eodo,CDOUa Variahl.1DC1 EslimatiOIl,· with D. WiM. J.f. Kouody Sdaool Worm, Paper.
IID\111'Y 1978; deavtae4 at CME CoAfereDcc. April197S; in Tbc ApalYHI of PiICl'!!e EconoaP9 D•• cd.
C. Mansk:i aod D. McFaddeu, MIT Jtr-. L981.

"x.. models probit ct. ehoil qualitatifl," C"AlUrmative Cozlditioul Probit Specifica&ioGs for qualitative Cboice.•)
(ED,JiIb VersiocI.),~ 1977: EPI! nport ClC discrete choice models.~ at lNnE semmu.
Paris: May 1971~ Cabim dy tfmjnIr d'EsonQrpM!i., 1980.

"'1'ba~ of Labor Supply OIl CoDvt't Iud,. Seta." Ecopomis WPers, 1979.

"PIlDll1 I>a!a IDd UDObIorvable Individual Etfecu." with W. Taylor. MIT WorkiD, Pipei' 225i Bcopomtttic& 49.
Nov.mber 1981.

•CoIapario, Spec:ifi~T.. IIId Omic:e1 T.... with W. Ta)'lor, ADJUSt 1980. Eavnnis leA. 1981.

-nc Eire ofTiD oc l5coaomic:Ex~ " iDvitoll pIPer at Fiflb World~ CcmfenDce. Aup
1980; ill AdYIQCCI iu Ecqpqmrqiq, eli. W. HildebraDd. Cabridre Umvtnity Pn., 1912.

"Sample Desip CocsidetttioDs for tbe Vel'1llODl TOD Ute Survey,· with John Trimble. Jpprpal of Pybljc U.
1alI. 9. 1911.

"Idea.tificacioa ia SimWtINOUI Eqatiou Sy__ wid! Cov.uiaace R.estrictioDl: AD 1DstnameDw Variable
Izatelpnlt&Doa.· "idl W. Taylor. Decel'.llbcr 1980; Esznomc;trie, 1983.

"Sracbacic ProbJeml ia tM SizaallriaD of Labor Supply." pr-...d atNlER.~.1.-ary 1981; ill III
SjpalaQqp M9"'k ell. M. FddaeiD. UaMrsiIy of ChicaIo ProIa. 1983.

"'!he Delip ucl Aulysisof SocW ad Sc:oanIPic Ex~.· iJlvited paper for 43td lmenwioaal Statittical
Iucicuc. Moecm" 1981; Rey!ew of 5t!f lSI.

"SpeclticadOS1 aDd~OQ of Simultatous Equac.iol1 Models•• in Han4bogk of Ecgnpmeqic:s. ed. Z.
Gri.Iichts IDd M. IIltriIiJlf,Or. vat I, 1913.

"fWl-WormatiOG ElrilZWon." in Kocz-lohMcD. Encyclopedia gf ~Wistical Scjepce.vol. 3, 1983

·Iaatn.lma1la1 Variable EaimariOD.· in Kotz-JobDsoa, Eoevc!OJ!!dia of StaFiaiCll Sci.eJs. vol. 4, 1914
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-Specificllloc T... fot tbe MuJQDomiaJ Laslt Mock1, • wich D. McFIddea, October 1981; E'IM"'"rica. 1914.

-Ecoeoawric ModcJa for~ Daza with III ApplicaDOIl to Che PareDti J..&I) ReIaliODShip.· with Z. Grili.chei
_ B. Hall, to."BER. Wotkiaa Paper, Auauc 1981; EcoIlOm;triCjl, 1~84.

"'I'1IIf Ecc.oZDil&'l'ica of Noolj....r Bud&Clt Sots.· FUbec-ShWtz~ for t.be EcoMmetri<: Society, Dublm:
1912~ Ecgnomptrjs&, 1985.

·SMIOaIl AdjUltmODl witb MMs:urema1l En:or Preseat: wich M. W&CSOIl, May 19S3~ Iournal pf1:be American
~aastiCll AHQCiation. 1985.

-Efficie!lt EstimatiOll aDd Identification of Sil:maltaDeOUS Equatioo Models with Covariance R~tioDs, - with
w. Newey and W. Tayloe, Oc:obor 1983; EeoQomWica. 1917.

--raDical ProbLtms inSocial~: Cost Versus Sue of AuJ)·.... - wilb D. Wue. iA~
'Expsrirwllljsm, ed. J. Ha..tmen aDd D. Wile. 1985.

-&ron ir& v.n..b* ill PaIlel Data.• with Z. Gri.licbM, JQ!,!mal of Wmmptrics, 1986.

-Specif>ial aDd.T~ &oeoDldric Modell for iaDk-Crdcrcd Data, - witb P. lllWdi lourpal Qf Pcopome!rjcs,
1987.

-Semipuametric IdeDtiticariClll aDd Ettimarioo of Pol)'DOmW EIron ill Variables Models,· wicb W. Newey. J.
Powell aod H. lcbimuta. 1986. Journal of Ecgpomeldcs, 1991.

"flexible~ EstimMiclG of DuruiOD-. CoDIpeciDi Risk MCIdeW.· witb A. HaD. NoveJDbw 1986,
nMle4.J&IUt)' 1989, Jogmtl of ...wJit4 Economctriq, 1990.

-Cmsj.." &ti....'ioD ofN~EmxI ia. V&ria.blec MoCe1I wid! Few Meauteml:DU,- with W. Newey ADd
J. Powell, 1917.

~aa1iMu Errors iA VIriablea: E-srimarjOll of Some blel Curves,· Jacob MancbIk L.ecture of Ehe
EooDoaletrk Society, Cubem 19... fortbcolZliA, in loymaJ of E&9Don¥trie.

-Optimal ReviIilxl UJd Stasoaal MjUllUDlllt of Updatec! 08&&: ApplicatioQ to HouIiDa S&arU,- with M. Wauem.
%M'uI gf the Amerjeap S&lrisriC41 AS'OGWiPn Pt'9C!tdina, 1991.

·Sea,DDal Adju.strDeal of TrW Data, • with R.. JlAdion~ Y.. Warson. ed. R. B&14win. Behind Jhe Nmphmi
u.s. Imdt ip me World 5cgppmy, 1992.

·N~ &cimatioo of Euct Coop'.n Surplus and !>Cldweilht Loa,· with W. Newey. 1990. reviMcI
1992, rtMacd 1995. fortbcomm, mlOlMSria.

-MiIc:J.Mi&aziOil of. Depeadeat Variabl. in QuaJiWive Repcmse Models,· witb F. seott-MortOI1, mimeo
t>eoombu 1993.
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"1'be Evaluatiolt of Results from Tr\IIICWd Samples.· wilb D. Wise. ,""'" of fmmmie 1114 Speiat
MMsw!menb April 1976.

"DiIcomiAuous~aet CoutraiAta ad rstinwiM.: The Demmd for~,. with D, Wise, l.r. Keenedy
kbool Workiaa P8pc. July 1977; 'SlY. of Eeopomis Sty4jes, 19to.

"'IDa Etfooc of TuaQOIl oa Lahor Sllpply: EvaluatiDr chc Guy Se&aC" Ineem. Tax ExpcrimeD1." witb. O.
Bunleu, Ocu>be:r 1977; louma1 of Polirica1 Eesm.omy. December 1918.

•AFDC Participatioo - PcrmIDCGt or TruaitoJ)'? " ddiveted II NlER·NSF CoaIereace, A&&pst 1971; m
Papm from the Wmppp ~P!!ttri.. M.ing. ed. E. ~is. Norm Bol1lDd: 1981.

""Ih. :Etr«t of WaSC'. Tax-. aud Fix.c1 eo.tI OIl WOIDllD'1 Labor FoIC& PatIici~," Matcb 1979; praeoted
• SSaC-NBER CoofeteDCe OIl Tautic:IIl. Cambric!se. ~laDd: JUDe 1979; lowpaJ ~ bbJie Ecogomks,
~19S0.

"TM Ef&cc ofTIXeI OIll.lbor Supply,'~ at~~ Octobet 1979: pubIiI:bed ill~
Iy_ ~ffect Ecopomjc BeMyjot, tid. H.~ ADd ,. Ped=aIl. B.roctiD,.; 1981.

·IDeomo Uld Payroll Tu Polic)' an4 Labor Supply,' preaente4 at St. Louis Fed. CODfetellCe. Octobet 1980: in
The _1)' Side Effects of &.gpomic POlicy. eel. G. Buttleu, St. Louis: 1981.

"lIIdi.vidual~ Decisicu UDder 1m limployer-ProvidGd Pension PI.llIl aud Soew s.cwity." with G.
Bua1*a. !QJKDII of puhlic Ecopomig. 1982.

"&divicblallterltemc:at aDd Savill. D.ci&iou." widl P. I>iamaad, Ocrobcr 1981; praera&ed G ss:RC-NBER
C'cafmac:e OD Public Ececomic:a, Olfon!: JUDe 1982; Jouma] of P)lilir Ecopomics. 19*4.

"~ ad 'UDa%Iployllle01 Behavior of otdef Men." \101m P. DWDt:lad. JXU8I1Ztd at BtooIciqI CoDfereDCe
OA the A,.e1, No\'ember 1982; Ul H. Aatar1 aod G. Burt.:ess. Retil'!!'Mftt apd Economjc Beblvjgr.
BtookiDp: 1914.

"Tu Policy aDd UDemploymeat~ Effects OQ Labor Supply," May 1983; ill R"SPP'dn' 0bMac1et to
Economic Growth. ed. M. Wacbt.&r. 1984.

":Family Labor ~J)' with Tau., - wida P. R.aau4. &Pcric:an f.oonomic Bryjew, 1914.

-Soc:ial Stc:urity. Health ScatlIS IIM!~." with D. WLse, izl Ppiops.l.abor, yd IMjyidpt QKpjcc. eel.
D. Wise, 191$.

"1'be EfNct ofTAltM 011 Labor Suppl}'." Jaauuy 1983; irl HandOOol!Xl Pybljc f§9"'?"jcs. el1. A.A~
aAci M. FekW:ciD. 1985.

"Cboice Uad.ir UGCCl"tIiDty: The Dtcision co Apply for Disability1Jl~. with ]. HaJpera. Joumal of
Public fumrniq. 1986.
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..Bo...-....w B.lbavior IDd tbe Tax R.efotlll A« of 1916.' with J. p~, Oc=ber 1916; Jqnal of EcooomiQ
Ptr'llZtCCjvtl, 1917, We> pubUsbod ill Fnac!a K1~ P'iconomje et do .,tis•. 1988.

"!Dvolazltaty Early Retiremeut aDd CCOIUmptioa.· with L. Paqueue, ed. O. BwIJ_, Ecopomie of HaJtb apd
Aliu.1917.

"1Doomt TuatiOQ IDd SoQalIDsuraDce ill Cbiu," in Sjno=U S. SdpIap on Hot I,'" in Chip", Eaomy,
1990.

"012 CoD!iAIem V&1\Wion M_mmt of Noause Values.' widl P. OiamoDd, iD ~DriA&W Valuation: A
Critical Arai&!, edt 1. H.".....D, 1993.

-Oou CoaIiDpt Valwioa Meuure Prdmoco&? Experimtzltal EvideGce.· with P. Di.amond, G. I..ecxwd. M.
Dem:Un,. ill (;9DRP_ V"lIIrjOPj A Critical Mmisl, od. 1. Hallm"ID, 1993.

"CalmD,aat V.1uabaa· Is Some Number Btaer dIaD No NIllDbt.r?· with P. Diamoo4l. Dectmbcr 1993,
for1bcomiD, in Journal of Economic perpctivQ.

m. A"" Mjqo MocJek
"Project liwNpcDdcace Report: A bview of U.S. EneIiY Neoda v.p to 1985," leU JoumaJ ofEeopomics,

A1JbuDD 1975.

"IDclividuaJ Di.JccuDt Rata ud tbe PurcIwc aDd UtiliwioD of &01'1)' Usiq~."MIT .Euer1Y
Labonaory Worm, Paper. JaDUU')' 1971; Btl) Journal of ftmDiS'. Spriq 1919.

"VollIDfIIty Parcicipacioa ill tbo AriJoDa TiD» of Day El.ctriciry~ • '<rich D.~. May 1978;
deliverec! at EP1U~ OIl T'UDI of Day PriciA&. JUlIA 1971; ill EPlU Jtepott. ModpIin, and 4M1nis
of EISSiSO' PsnMd Izy Iig pC Day, IP79; Bell ]OllmaJ of 'frmpmig, J980.

"A Two-IeveJEI~ 0eDIIDd Modal: EvaluaDoD of the~Tizao.of-~y PrK:iq TeIt. • de1ivdC!
II EPlU Coat.-.ce oa TUDe of Day Pric:iDi; with D. McFlddeD, in URI Report. Mod!lj;g gd AzWysiI
of Emmcit] Dtman4 by TIme of 1a.Y. 1979; lou!!!!1 of EconornotTjSl. 1919•

.A_.AI tbe POMGIial I>eraIDd for EItctrk Can." wiltz S. Begs IDd S. CardelJ, preeear.ed It EPlU
~ November 1979; lsNmal of E!nMm'!rie. 1981.

•A. ...r .., Vllidltiaa of EMrJ)' Modek•• prIlIelDIOCi at EIA-NBS OODftnDCe OIl EMraY Models. May
1980. iD VaJjdItim and AW'fI!"'Ilt of Epcm Models, ocl. S. Gus.W~: DeputmMlt of
~1981.

"Ellct CoaInmer SwptlJS aDC! De.dweip! Loa.· wortma pllptf 1979. AmCJjClft Economjc Ipyitw. 71. 1981.

•AppIiIDce hrchue aDd lJ.,e A.dIptatiOA to • PermauCl3t Time of Day Elei:tricicy R.at.e SChec!\&le.. with J.
TriIIIOle. AuI\* 1913: .!9Ymal of f&ooomctrics. 1984.
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-EvaIuacia, eM COllI ....... of AppIlDCe Eftic_y StaDdards,' with P. JOIkow, Mrr EurJY Lab
Won:m, Papw, MIT-ELIZOO5WP; AIMricap, Economic we, 72. 1982.

-Iafonalatioo Cola, CoDlpltitH:la.s CoDectivc lbc.emekin, iza m. Mocor Carrier 1DduIU>'•• preuDIIId at
Olaforeo;e OIlC~ DeeisiclD. Mak:iDa, AlDeftClZl UDivenity, AUf'l'll982i AmtriClO Upivmity Law
Beyr. 1983.

•All ~iew of IFPs, " pAIIODcecl at EIA·NBS CoofctCGCC OD &ern MocWs, AuJ'lSt 1982; ia Ipttrlll!!ldjiU
fuM Fo,r;gsti~System. ed. S. Gus et aI., W~JtoIl; 1983.

"Cho~ of Coosctv~~ions in~ AHS.· November 1982: in awn Simul'siou MoOds, cd. a.. Crow.
1983.

-PaMG&I Uld UD: SeadW1r for a La,~ • 'Nidi B. Hall ad Z. Griua-, i:D A£IM 4u Cgllpgue
E7!'?W!'Me de 11B~, Paris: 1913.

"1be Demand for Optiaoal Local ),fcuurod Telepbone Service.' ill Adi.g 19 Jlu»1atgry. Pricinr and
Mubtjpg IMtjtjes, East I.aDliDJ; 1983.

"PatcDU aIIL! R&I): Ia TDere • I..aa?,' with B. Hall and Z. GrilicM, 1985; Iptemltiontl fqmrnjs REview,
1986.

?rice DitctiIQiDation &ad Patent Policy,' wicb I. M~JCie.Masoa.Bw loumal of Bsgnomies, 1948.

'~a.l bl·t.Tte Load Sbapt EsciIllltiGa't'tom Wbolo-HoUle Me&a1llS Oara.· IEEE Ip=ytiovs on Power
$.DtrnP, 19t1 (wiIh L Sc:bict, P. VIOtO, ad M. haM).

'Compe&itiaa ill Teleeoatal'lQicarioas for Latte Users Us. New YOIt," with H. Ware IDd T. Tardiff,
I.lfCOmmunjcatjo!!l in t Compscigyt EpyAII'Wt.. 1989.

'IzmovaticD aDd lDterDatioaal Trade Policy,' Q!fQ!'d Reyiew of £canomjc Policy, 1988 (wim
J. ~Kie-MMOD).

1'he EvoJutioa of~ c.ztal Office SwiIdl 1DdUU)',' with W. E. Koh1berI, 1l}S7; in cd. S. BndIey mel I.
HBUIIMIl, ERN;; Cpmpecirioq in TeIesm'ft"'ietjgps, 1989.

"FUCUte Compo&i_ iD TelecolDDlDicaUoas,· 1"1: ed. S. BracSley IDd I. lWa,.".,., futwe CmrptsitiQQ jA

T""'smnne;CIAcma, 1919.

•'oi1lt VtDtUre&, Scra&caic AllilDces aDd Collaboratiea in Telocom",mjNlljons,' preMateclll~
CoJlferaoe CD loiD1 VeaM8I ill TeJec:oaup!lCicatiOllll. Ocsober 1989, Bo&uWieP. 1991.

"All Ordered Probic Model ofIDtta-day Securiciea TradiDS," with A. La &ad C. MM:X.iAIay, 19ymal orEjpycial
~'if, 1992.

•A Propoeecl Method for AMlyzm, Compecdioc AmoIlI DifftrCDliatec!Pr~. - wirh G. Leaurd Itld J.D.
Zema. AntitTUl! Law lownal, 60. 1992.
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-AUtW&y~~ DiIc:Nte Cboice aDd Counr Dala Model: A It 6"1~ Vie 1.oIIeI
nu. 10 Naant Re-owce Damaae.- widl O. LeoDard and D. McFaddeIl. October 1992. l,gyraaJ of Public:
Eemomjp. 56, 1995.

-GloW CompMitiOil adT~,·ia Bn&U-y.!Ul., ed.• QlohIliprigp. Tos'nKdm and
Competitiol. 1993.

"'1'W W 0perar:iDa CompeDiu IIId ATILT V.lW'8 Abroed aDd British T.a.co. aDd OChers Come to tile US.·
prE.II" lie Hantard Busa-~ OG IDt.e:naaticmaI T.a.commwU.:aOoDI, 1991, ill BtadJoy. JUl.•
.t.. GJolWjptipD, TechpoJOIJ ansi Cerzntition. 1993.

'Competitive AAaJ)'Sis wish Differectia&ed Pro4uas. ' with G. I..eonatd and D. ZoDa. September 1992.
Eonhcomin: in AMales, P'Economie et de S\ltisti'luc.

1'he Effeeaa of tt. Breakup of AT&T ca TeIcpboM PeutIMioo in die US.· with T. Tardiff aDd A. Be1iAfaDte,
Nnericu ENmomje Rtrip. 1993.

-Prolif&rltioa of NotWorb ia TeleoommuDicaUoDa.· ed. D. Al~ ad W. Siebel. Netwodcs, JpfrJstnlecyrg.
tod me New Task for Rt,OIatjQA. UiUvedily of ltmhiZaD PreD, (orWnmin, 1995.

-n.e Effect of SupIrssars in the NBA: Bccxaomi<: Value ad Policy,- witb G. Leoaard, IIlIi.a»o May 199'.

·Valualioa. of New Goods Under Perfect lAd Imperfect Competitioa.· MIT WortiD, Paper. 1UDe, 1994.

'Cellular Te1epbau: ComptCitioa aDd RaplaUOEl, - mimeo. Juae 1994.

'CompCtiClll in L.oq DiItaDc:e W Eqaip_' Marbu: Effoc:tl of tbt MFJ, - 19904, fortbMmi.., iJllqvna,! 9f
Managerial II!d Dtc.ifjgp J:.c:cmpmiq. 1995.
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